. Eleven positive individuals from non endemic areas were living in Maceió for more than 10 years; time of residence in the area was a major risk factor for infection among students not born in the region (p<0.01). Regarding sex, male students presented a higher proportion of positive (RO 1.7,).
Lymphatic filariasis is a severe and impairing disease, with serious social and economical impact. It is endemic in several tropical regions, being estimated that 800 million people live in transmission areas and at least 120 million persons are infected in the world (WHO 1994 , Ottesen & Ramachandran 1995 . The etiological agent in Brazil is the Wuchereria bancrofti (Cobbold, 1877) and was probably introduced into the country from Africa with the slave trade during the colonial period (Orihel 1985) .
Between 1951 and 1958 several parasitic and entomological surveys were carried out in Brazil. Autochthonous W. bancrofti lymphatic filariasis was detected in Manaus, AM; Belém, PA; São Luis, MA; Recife, PE; Maceió, AL; Salvador and Castro Alves, BA; Florianópolis, Ponta Grossa and Barra de Laguna, SC; and Porto Alegre, RS (Rachou 1957 (Rachou , 1960 . The highest prevalence rates were found in Belém (9.8%) and Recife (6.9%) (Rachou 1960) . At that time, in Maceió, the proportion of microfilariae carriers was 0.3% (Deane et al. 1953) . After the measures adopted by the Brazilian Lymphatic Filariasis Control Program, a systematic drop in the prevalence rates could be observed and most of the foci were considered extinct. Until recently, the Ministry of Health considered only Belém and Recife as active transmission sites in Brazil (MS 1985) . In Recife, W. bancrofti infection is recognized as an expanding public health problem in its metropolitan area, with the proportion of positive reaching 15% in some city sectors (Dreyer & Medeiros 1990 , WHO 1992 .
In Maceió, the description of three autochthonous W. bancrofti microfilariae carriers (Dreyer et al. 1991) added to the existing high densities of the vector Culex quinquefasciatus mosquito, pointed out the need for an epidemiological re-assessment of the infection in this area, which was the objective of the present investigation. Study population -The participants were identified by random selection, using the cluster sampling technique: 50% of the 84 evening elementary public schools in the 33 city sectors of Maceió were selected (exception for Jacintinho city sector, with small number of schools serving a large population: the existing eight elementary schools were included in the sample). In each selected school, data on students age, sex, birth place and time of residence in the area were obtained. The students present at the school in the examination evening were enrolled in the investigation. The sample size needed to detect the estimated proportion of microfilariae carriers was based upon results obtained from a pilot survey indicating prevalence of 1% (n = 10,752, accepting a = 0.05 and considering 15% as the maximum tolerable error).
MATERIALS AND METHODS

Study area -
Blood examination for microfilariae -The blood was obtained by digital puncture, using disposable lancets. A single thick-blood smear (60-100 µl) was prepared without the use of anticoagulants to avoid the loss of the microfilariae, estimated to reach up to 69% when these products are employed (Partono & Idris 1977) . The collection was carried out between 10 p.m. and 12 a.m. because of the parasite's nocturnal periodicity in the region (Rocha et al. 1991) . Smears were air dried overnight, dehaemoglobinized, fixed with methyl alcohol, stained with eosin-Giemsa and examined for microfilariae. All positive and random selected 33% of the negative slides were re-examined as quality control. All microfilariae carriers were treated with diethylcarbamazine (WHO 1987) and are being periodically followed at the Tropical Diseases Clinic of the Universidade Federal de Alagoas.
Data analysis -The data was analyzed using the statistical and epidemiological package EPIINFO version 6.02 (Centers for Disease Control and Prevention. Atlanta, GA, USA). The c 2 and the t tests were used for comparing proportions and means, respectively; risks were estimated by the relative odds (RO).
RESULTS
From the 29,551 students enrolled at Maceió's evening elementary public schools, 16,659 (56.4%) were selected for inclusion in the study; among those, 10,857 students present at the school in the survey evening, who volunteered for participation, were included in the study and examined (from August 1992 to August 1995). The age of the students included in the study ranged from 10 to 56 years, with a mean±standard deviation of 18.4±4.6 years (97% of the sample were < 30 years old). The mean age of the 5,802 students from whom blood was not collected was 18.4±4.1 years; the difference in age between those examined and not examined was not significant. Male students comprised 43.3% of the those examined; among the students not examined, this proportion was 44.8%. The difference was not significant. The proportion of refusals to participate in the investigation was negligible (0.3%).
Seventy-three students (0.7%) were found to be infected by W. bancrofti. Of the 73 infections all but one was considered autochthonous.
All autochthonous microfilariae carriers reported to be living in ten (30.3%) of the city sectors investigated (Table I) . Sixty-one (84%) of the infected participants were identified among 3,122 (29%) students examined who lived in three central and contiguous city sectors, presenting the following proportion of positive: Feitosa, 5.3%; Pitanguinha, 3.5%; Jacintinho, 1.2%. This finding suggests a focal distribution of this parasitic infection in Maceió (Fig.) . Eight other positive students were identified in five city sectors adjacent to those with the highest prevalence of positive; three positive volunteers, identified at peripherical city sectors reported to have lived in the endemic city area. The last case was not considered autochthonous; this person had migrated from other state, also with active foci of transmission and was living in Maceió for less than seven months, time inferior to the usual prepatent period for W. bancrofti. It should be pointed out that the prevalence of microfilariae carriers in the city sectors other than the three located at the city central area was always £ 1%.
Among the positive students, age ranged from 13 to 37 years, with mean 18.1±4.4; among the negative, the mean was 18.3±4.6 years. The age difference between positive and negative participants was not statistically significant at 0.05 level.
Considering the tested students, the proportion of W. bancrofti infection among male and female was 0.9% and 0.5%, respectively. Taking in account only the students living in the three central city sectors, the proportion of positive among male students (2.2%) was higher than that of the female students (1.3%), with a RO = 1.7 (95% CI 1.1-2.9).
Students living in city sectors with higher prevalence of microfilariae carriers were found to have a much greater risk of infection when compared to students living in city sectors with infection rates equal or less than 1% (reference). The overall RO of being infected was 12.8 (95% CI 6.7-25.1) and was 36.1 (95% CI 17.2-77.0), 23.7 (95% CI 7.8-68.9) and 8.1 (95% CI 4.0-16.7) for Feitosa, Pitanguinha and Jacintinho, respectively (Table II) 1998 Percent of Wuchereria bancrofti autochthonous microfilaraemic in the 33 city sectors of Maceió, State of Alagoas, Brazil.
Among the 73 infected students, 61 (83.6%) were born and raised in Maceió; 8 (10.9%) had migrated from other areas within Alagoas and 4 (5.5%) from other Brazilian states. One of those had migrated from Recife, an endemic area for W. bancrofti and three from states where this parasitic infection is absent. The student from Recife was not considered to be an autochthonous infection, as explained above. The other 11 students were living in Maceió, at the city sectors with higher proportion of positive, for more than 10 years. Comparing infected and non-infected migrants, the mean time of residence in Maceió was significantly greater among the infected (Table III) .
DISCUSSION
This investigation tested, for W. bancrofti infection, 36.7% (10,857) of all Maceió's evening public school students. Although participation was on a volunteer basis and only those students attending the school in the survey evening were included in the study, there is no evidence of any bias being introduced regarding the sample representativeness. Comparison between examined and not-examined students (age and sex) did not reveal any difference; no evidence was found linking school absence to W. bancrofti positivity. Evening students were chosen as the study popu- lation due to (1) relatively higher prevalences of microfilaraemia in adolescents and young adults (Vincent et al. 1981 , Vanamail et al. 1989 , Rajasekariah et al. 1991 and (2) the parasite's nocturnal periodicity in the region (Rocha et al. 1991) . Although cluster sampling was used in selecting participants, the data analysis conducted assumed simple random sampling. As almost all selected schools in different city sectors contributed with similar proportions to the total sample (Table  I) , the cluster analysis was not considered to be necessary. This fact and the large sample investigated (10,857 students), probably did not affect the estimated confidence intervals.
The RO was choosen as a measure of association due to the the low prevalence of infection observed (73/10,857=0.7, Table I ). Under these circumstances, the odds has the advantage of being insensitive to whether emphasis is placed on counting the events or the non-events in estimating risks.
The proportion of positive students (0.7%) identified in this investigation suggests that, contrary to what was believed by the Ministry of Health (MS 1985) , this parasitic infection had not been eradicated from Maceió. The city can be considered as an active transmission foci, once Culex mosquitoes have been found harboring natural W. bancrofti infection (Fontes et al. 1994) . The fact that in only 10 out of 33 city sectors investigated autochthonous microfilaraemic students were identified, plus the finding that only in three city sectors the proportion of positive exceeded 1%, indicate this infection to have a focal distribution in the city.
In the past, only one survey to detect W. bancrofti infection was carried out in Maceió (Deane et al. 1953) . On that occasion 6,052 inhabitants were examined (6% of the population) and 18 infected individuals were identified (0.3%). Five out of the 11 city sectors investigated harbored the microfilariae carriers, indicating, at that time, a focal distribution. The majority of microfilarial infections (67%) were found to be living in a city sector named Farol, contiguous to the three city sectors presenting higher proportion of positive in the present investigation (Fig.) . This fact strongly suggests the current transmission foci to be an extension of the original foci described 45 years ago.
The proportion of positive participants identified in the current investigation was significantly greater (p<0.01) than the one reported in 1953. This increase can probably be linked to a marked growth in Maceió's urban population; this change was not followed by basic sanitation measures, as wastewater disposal and sewage systems, allowing the proliferation of the parasite's mosquito vector and, in consequence, an increase in the disease frequency. Only 27% of Maceió's population is served by a sewage system. The existence of polluted and stagnant water around the housing, together with a high population density observed in the city sectors with greater proportion of positive students, were considered as the determinant factors in the maintenance and expansion of the original transmission foci.
In the earlier investigation, no data regarding the origin of the microfilariae carriers was collected. Because infected mosquitoes were captured in the area, it was assumed that transmission was occurring. In the present study, all but one of the identified W. bancrofti infection were considered to be autochthonous. Among the students not born in the region, time of residence in Maceió was strongly linked to the infection.
In relation to the sex distribution observed among positive students, the results are in accordance to reports from urban areas in India (Pani et al. 1991) and Nigeria (Udonsi 1988) . It should be pointed out, however, that no significant difference between the proportion of infected males and females was observed in Indonesia (Dennis et al. 1976) and Haiti (Raccurt et al. 1988 ), similar to the results obtained in the 1953 survey conducted in Maceió (Deane et al. 1953) . Reviewing the different susceptibility between the sexes to the W. bancrofti infection and the implications of maternal-child immunity Brabin (1990) showed that in 43 out of 53 investigations analyzed, males had a higher proportion of infection when compared to females. Although the results obtained in the present investigation also indicated a higher proportion of positives among male students, a definitive conclusion about the sex distribution of lymphatic filariasis in Maceió can only be reached when other age groups would be also investigated.
The results of this investigation, updating the knowledge of the current situation about this helminthic infection in this region, were used as baseline information for the implementation of a control program by the local Health Department. The program aimed to reduce and control the transmission rates and prevent the appearance of chronic clinical cases, who may present lesions that are, sometimes, irreversible.
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